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(54) POSITION DETECTING 
METHOD FOR ASSEMBLY 
PARTS 

(57) Abstract: 

PURPOSE: To detect the position of 
a part which is to be assembled to a 
part held by an end effector of a 
robot among two parts with a shaft 
and hole fitted closely to each 
other. 

CONSTITUTION: A position 
detecting jig 10 is held by a gripper 
5 so that its center axis may be 
parallel with the center axis of a 
part 2 (hole 3) and its tapered 
portion may be faced downward. 
When the position detecting jig 10 is 
lowered along its center axis by a 
robot 4, the side surface of the 
tapered portion is made in contact 
with the edge of the hole 3 and the 
position detecting jig 10 receives a 
force in the direction perpendicular 
to the center axis. The force 
increases as the position detecting 
jig 10 lowers over a limited value, 
and then the actions by which the 
position detecting jig 10 is moved by 
an amount in the direction of a 
force perpendicular to the center 
axis and the position detecting jig 
10 is lowered further from that 
position until it is pressed against 
the part 2 are made repeatedly. 
Then, when the shaft of the position 
detecting jig 10 is insert d into the 
hole 3, it does not receive any fore 
and, therefore, alignment of th 
center shaft of th position 
detecting jig 10 with that of the hoi 
3 is detected to detect the position 
of the part 2. 
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1 

£x> H-f 7xJr^-C«»L»l«rS*T*HE(*«tlLai 

I£«lgBa> 6 % fl) t o T^tC KB < 0: £ ftffl 0 *I8 
£430*1 G>»B. i£ttl»E-*^»ftfl>?L8B^ffi 
J:0**a*«^&56JIIK:iS|^oT*SIIt:«l<&0. * 
aK>«*««rE-*©«a«>?L«t3!)«J: 0 I i*M 0 tt 

me— ^<oBao>«ia©a J: o * $ £ »«ihcipi 
*o?&*io2:#fQ. ftMastfnE—^asaroiftas 

o^«<ottB«fflJ8feS£* -c-o*.n»*«mE-^©as 

*C. d^ft«0«fc»*fcW*<2:a*«oa«**ttE— *co« 

ffl**t(»E-»o«fta)?iai*fcB»»fl!>»K:if ua 

2 OXt" *2 0X7 t v7^:;fet>"CfflEffi 

U mE&BttUffl^AdfSI2^«]Ba>««iC»ttffi:a 
*mffl?&*^»E-#o»fl^iS^6«l^l«*lja:»iai^ 

a**s»«*uu *ujsnfc/K ££LMEsa«ffi 

te£l£, ttttBttU^ttA«nnE-^ftiDaAA^4>^«t 

£ ^ ft *t 2? rsi (c « it z> o-fimz & zmm&wi $ 

^ ^fc j3^Tflft'E^* f «E«B£itTa:*iJftS*lft:«l^ 

*<o*wiaBttffi«t&ftto^o«^mE— »»»acow 
E?L«*fcsi«»E*»^+^»it-»^ (»E-:*a>8 

t*\ fflAsa<ottB«m*a, 
[1**9 2] 5ui:K&t«i«, ?i«*-**rfn#< 



(2) »W¥4-2 5 6 5 2 6 

2 

ftK*a**ZiCJ:0»EPI«a«r»tTS, D#y 

h*ffl^fc&flta£;5&(;:fc^T, »E— *<o«a«(» 
E«i«*fci*ttEa««>*^uottBft«BiT*» 
aa«)ttB*ai35rttr*or, WlE?lJM>a«kO**fc 

6f»E*«0ll«O*Sttffl*oT*SI»r»</-t0. * 
*^tt^K&rSMEIIl»roaj:r}'hSttft«0?LWt 
*artrttB«B«»*«:. tJIOiBOSW^TS 
ft***T*aa4>JL««o#*Gl*. &M9?LBft<ifce 

i^^^(7)^D n D*^^^^fftcD^r^c^K&B^ai 
Bttffifflfe^co$feMOtt»*£Jiftffl07LSR<0«ffi*^ 

E-3y«)«a«>K&r*?L»*&tt«ii»w»«cif uar 
03«a**WEttB*mfflf&«A^^^«if<ta[ftft*rfii*c 

^y:/KB!£*4<BXx'v'74:, S3(D7f7^ 
T»E/J3»«!»EB«S£lTt«3eahfc«&, 

Ett*©«a«twEttB«m«?&*oq»^i**«»E— * 

©aa^WEaBSfcliMEWB^^tlii-ftL, n 

E-*o«aa)tftB*«*a*iifc<t*A-rsB5<z)x^^ 

[§5**1 3 1 »E»«*inEfllBaTK:a-3*: t ^cdw 

^x> K-f 7 x * ^oftB36^«rE-*«)«aoK&-r 
str, *£tt2«cE«wfiB«as»a. 
w^teB^^mr^. »&«&<ottB«m:ffi£-c*t> 
o«fE«acotttt«*»*ab»i<oxT-9f^i. *i 

«)X7^^i=«V)TttEttB^a6««BA<9i-t«A»«ktt] 

t«»20X7v^. OTE»^/hS<«a^r(filCi»E 
i>H<7i^$8BSt *<&fi#W5£<0H«XT 
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' 3 

ffiEX> hM7i^^(0SHftWiLt 

<h 2 wex > h < 7 x ^ * <d& a e> ^123 a 
Efcco&a&tttTjau 

[»^<0SMffl£Ift9U 
[0 0 0 1] 

co xm \z mi £ nfcx > h -r 7 x 9 * tw^ 1* 
r t & $ ^ * c £ k cfc 0 mcsq aa £ 

[0 0 0 2] 

*t*<sfc*c>. a#y h;fe<£tm&aa<oaa0m*«:+# 

[0 0 0 3] 0 7 tiatf-y h*m»fcfiitfMB<0— 
[0004] cms*> a** h 4 ©7— 

*<0ttB*A«W6KJ:ORtt0>a» 1 wtl 
SD*yh4l:J:0 1 gS<ft2tORtt^?L3(ClfA-r4 

[0 0 0 51 i8(l 0 7 ICtjt L £f 'J y /t 5 

[0 0 0 6] 7 [*y 'J 7 /t5^W^E 8tt5*U* 

4, BHcST«fc3£. 6 ttv*S«)**a 

[0 00 7] S9H P^y N€rffl^/im3:fflSco<ai(?) 
[0 0 0 8] cntt 0 7<Oi^i:S^O, *^R&<& 
•3- SAl 9£#2 0 ^Sfc^itaft^^b 



(3) SBT4- 2 5 6 5 2 6 

(?L1 9) <3*m>4*£1*2 oco LT^fcu 
fcaft, SAl 8£fc;£ffllc#»£-ttT?Ll 9£#2 0£ 
£<fcli-C3&^. W2 0fcL#*SttT 

[0 0 0 9] 

10 MAKAOStt. (4B, *rt«)**ft;^tt»i6UK< 

[0010] *a^coawt^, aa«a<otK*T«ii» 
*&n?L*«>+t»««)ttBt*afc*ttir*. sweat 

[0 0 1 1 ] 

a«ttB*a^»t4, — #<&aa<oK^t- *a»a*?La 
(D®&izn. tmffl£&^&fc3aa<h* ana** s » 
^ 3Biciai3&»oT*»tiii<ft-3)tft»oii«t*atr*i 

S*»€»5feaBfClflJ3&»o-C*JBK«l<«tt). ft3«cDS#HfJ^ 
— 7j<O«aw?L«coaJ;0/hS^5feffl0f*«&. &ftffl 
0«ka©*Sa<fcttttS*U tt^MOtttf^Ial^NiS 
t*4tr»2«)«»a)ttBlftffl«»»*- ££#132-7; 

pjffifc7ia£. S ft* JCI6|*^TIE#* 

*JEtA«0?Lat&Str»io^Si. ZJttemti-Jjvm 

n. »^i£3a<oa»fcra-D©lft«i:e*toSB2<0^»«) 

^-«>+-6i»*<inE— yj<»aa«iR^ 

ft»0«l«*&«*E**D?La*<ME— *««a^*« 
A< J: ^ ic S?Sx > H 7 x 9 9 Tffl#T 4 *i v> X ? 
-^■/t, MEttB«kU»»ll**a)**<ll«)*l*tJttE 

*»E-*««a«>a«ifcf±(*«©»jwWLaT:«*2 

1 «)»BOJift»ctt»ttB«»«»»A f (»E- 
B*fflffl*** 5 *2©»IB<Oi»*»cttttttB*ttlffl»» 

^aE-^^aa^s^-twcBAac^risitatt**!* 

- 7? c^tv ffii <d zmn. co ni@ t it &-f * ^ 3 cd x <x *y y 

<h. m3C0X^ y ^tz*5^r«IE^*«#»EBaB*D 
50 *tii«cstifcif&K:Ji, «rEffiBttiiJ«»**. » 
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m a n£ £ *a rm s 0) x t- v -ft. & % tr. 
«io*iaiici»Etta*fflffl**ti*A*oT»ft*it. ^ a? 

^^^<DBnE»^o«ai:SfrE«:H«mmf& 

ft. 40 

coo i 4] ¥ffi±c»a*fct>cfcsicaT&*T, 
«<DttBft«u^*asfc*aottB«iH;fraT*^ r. 

Ea8acott«w*tt*atyaio>^T-y^t* S8i<z>x 

tB2fl>Xfv^4:. i»Ea#'ha<tt*#l«HCMEx> 

ifflEX> K<7x**0#ft*fM:Sth5S3O 50 



ttHFM - 2 5 6 5 2 6 

[0 0 15] 

ffli&*«:X>I«-f 7x£r*TIE»U *fl)**M»(0*rt| 

B*ffl«»jw*-#cDBfia*satt** t^M^na* 

*. f:?, ttBtftfflffl»a**«tfS*#H«.fcO** 
ftBttttMflfeA*. -*Wia^f»f^M 

*©ttB^^ffiB«fflffi»ft**^^-(>wa)^rm 

©«a0nifc:«»u tt;»<z>aa&. *<z>*^tt<o*rsi 

*cttB(ftHB«»*«=raj3fi^T»»a-S'. fcg&fc/flr&H: 

Itt^Vao^^fi&ttBttUn^AO^^M^-- 

0, -*©»a<ottBsW*B*nfccitK:**. 

[0016113 V*S<O«*a*«jB0>tt 
B*»««I^J:0*a*«*a^. X>H<7x^^ 
*»»a*TU*, *t&£*ttBfca&«*Mf«a<fci9a 

^^saco *i i t-a 1 1 1 i fc^ o , sss^ftaa* 

[0 0 17] 

[ooi8]0i tt*$B9io3S i <7>^jg^^^rig, @ 

3 (1) (IB l^*5tt«ffifi«Wffl»«l O^MiaT 

A*. 

[ooi9] *3&ffi0!tt. @ 7 t-^-r, aea i £3&a 2 
[0020] &w»mmikmri o\t. 03 r i> iz^-r 

£3*;:* ffia2<D?L3£ffca»7flg&«MB<£:. ttMBBA^ 



— 138— 



• 7 

* <y h 4 \z\t yj s -c&& $titt&m&&mfe* 1 

>+hl 2£ffi»J-r>5<!:£t>JC, ^K-fe>lM 2<Dm*£ 

[0021] ^xjincoAff«iB9i-r«. bbi 

(B7) £&&3lZft\^-Z>lZ&ft->T* Bai 
<0ttDKffiB«iiiffl»*i 0£f <&*i.*to<ttfi2 0D+ 

A 5 -C«»r zco«i*ttH*M»** 1 0 <0*O«fc 

B«£hffl»S: 1 0*T»£tf££, ffiBtftttiffiftAlO 
<nRiiB#ft3C0$§i;:t¥iy§fc 0. ftBtfeEtiffl&Al 

0 ©TP** U HBct:0;*c$< d 

Scft2^6S<t^4 I 'U«t^ft^7tl^^^07jf6ltC^^ 

fit, ffilMl&ffilftAlO«)MS«qi3Mf: 

f#*^9aqFL3 CD^oWC— SL. S&a2<Z>?L3<DttB 
ttBttiHJSi&«l O**<0*&»K»rjT««2*6§l 

a>*^HIi(z»oT»» (TP» ^-frtiii. flsaili?L3 
7L3cottBco*«tt, gfi^f^l 
0^£att&<fc^/r<h££>yij y/tSOftHrt^n 

7h3>ha-7i4i:EiSn*. p^-yhrr>hn 
1 4Si^SlttB««IC-p^Ta>«J»**B*«-LT*l 
0, *e0JS«^-^«?L3Jc?ftfaa€lfX-r*W^1L 
3 <7>1»iffiBA^tteDBft(OttB*»#ir<k^T*»S 

[0 0 2 2] fc*5. ttBBklttffl»J*l 0**^<0**»O 
*l6lccatt*^*ttBttttJ«)«3eic:ttoTt>J;i^ ^to 



(5) #ffl?4- 2 5 6 5 2 6 

aiO^OICv S3 (3) IZTFTck^iC, R^iBco^: 
*C<hfc-C£&* t£B&iBfflteJllO' lifl 

cntc^oT&a^ttiffl^^i o* <z>* 

[0 0 2 3] fiB2tt*«qB(©Si2a)*Jfi«e*-rH, 0 
3 ' (2) teia2tCi3lt£teB#a}fflte^l lOOKEST 

C0 0 2 4] *nmmt* 0 9 tr^-r, as 1 8 &0a 

fc*CDT. [3 3 (2) fC?nL^J:o(C, 0 
«M*7L*WT5ttB*affl»*l l^fflV^o 

a> [0025] *c **jt«w«iff*K^r*. ai<o 
o^*rffia*as«»*i i «r- *-a>*4>*to&<«a2 o 

^Uy/UTB»t4. ifctc, filttlttfflttJll I SrT 

<h* &BJ&mfflte£rl l<OHK*?L<©«BBA ? a 

a2 oo*am<Dttci*L£fcs. ccoa* ffiBttUffl^ 

#ftic«a2 o lcjaa*oT»tt;5ii\ M2 0l:fft^ 

30 Tsiff^noasns. ^ it. (4B«ttiM?&*i 1 
a>?L#»a2 o tfiK^-r-st, {i-a^tuffl^mi ia« 

S 2 Od^^^tt^r^^ct^^^ttiiE^^yjrfilO^^ 

fcitisn, ttBttttMflfeJli i^)»»*<ff±sft«. T 

#*>s* ^/^5a>te»*^9^aa2 oco^^ittc 
-ti, «a2 oottB^tasnfcrticft-s. ^ec 

(z»-?r»a2 o^s^iiBL, ffia^aifflr&^i i<nrt 

40 a 2 o a><t>'D*b^aBa 1 8«?l i 9 w^i^n-aix 

^-5 0>-C, D#*y h 4 (CcfcO, »a 1 8 *-ec0^'DWJ3 

SJ^T^ft (T») a-ttntf. gpa 1 8 (^a 1 9 f saa 
2 0£KS-r-2>« BS2 o^uiosRit a i <nm% 

[0 0 2 6] ftd3, SB^tli^fe^ L l7^<7> + 'U$4lCD 
Tjf^^S^^^^ffiB^tHOiNl^iC^^Tt^:^. CC0 

5» fc. ffiB^iliffif&JIrl lcO^OiC, EI 3 (4) JCTnTcfc 
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(6 

" 9 ' 

s% s&2 otifaa^di^^ 1 1 • nwmtkiito&rp 

[0 0 2 7] B4ti*»^O»3OHBIW*/T<T0-r* 
[0 0 2 8] (i, H 7 \Z^~f. «A 1 2 i0 

<ha>£fc*&B#tii8Jfe£rl 5 C(7>t£g#ttiJBfeft 

[0 0 2 9] *?g»«<0Mft££K9rr£. it? 

SA1 t»S2^m^^ifr^1t. ttB«tti#telil 5 00 
co^ffljc^ft (TP?) -f*£* ^c7>Ti«<D»^ 

thiz. &m&thmfem 1 5 1 ti^^nrTP* 

U *<DR»tt»B^fira**»ift^ 

T, SBaicoTia^iatcD^^atttfifflr&ft l 5 cor 
tt«ttdiffl7&^ 1 5 £ AttttM 1 6 fc<£ 0 gpffi I 

t»S2(7Dfai^e^«i5-t±, «a 1 *t» St* 

<3j£g*±* a 1 <D®$£:m&\Z. D^ 7 hD/hP-7 
[0 0 3 0] fc*S. fcB&fflfflteUr 1 5 iiH2 <MQ&\Z 



*$0fl¥4- 2 5 6 5 2 6 

10 

[0 0 3 11 05 \t*%w<nm 4 ^^ja^^^^ra-c* 

[0 0 3 2] &B*a6«fll6£ttB«a53j 

[0 0 3 3] lia*a?)««6«V^S!^«^a^«igi: 
74-3Tt^fc^ffi^^9^Rttl 7CD*<fc«4:-&L 
Tt>fcfr»«dtt, ifcBfca&««6JJRttl 7^6**3 
f ^T, J)1£1l>y I 2lZ£.~i'C : t<»j3Z»\h 
U *(&*W&Ztom*T\Zf£Z>J: J 5;z>fi)y/'t5&& 

Sf$it*r^d^T^^„ co<h£coyu -y/t 5 cottar 
*Rttl 7co*^«6cD&aa)ffi«^n#^ h^>hp- 

[0 0 3 4] S6ti*:^^5 0^^^-rB-C& 

[0 0 3 5] WCJi. 0 2 +CD» 2 0 <fcH— HMfc 

0*2 1, 2 2^, »2 0, 2 1, 2 2 <Z>SH,aa<IE= 

ftjfc^&r^tzffiBsn-cv* 3*<o»2 

0, 21, 2 2 0|*J2*©#, <N*.tft*2 0. 2 1 COte 
0, &0<D 1*(Z>»2 2cO©Btt, »2 0. 2 1 <OftB 
[0 0 3 6] CC0^3tCttB^ffiei$:!Stti-r$wt(Ci 

[0 0 3 7] a^C8^«»*t?L 
[0 0 3 8] 

tt <0 ft a& U ffi »H $ ft ttX > H -f 7 x ? * COffi B SW> 
[Hi] *«WW*10JMM«|*«TiaT**. 

[0 21 4c9ma>9R2 0)itiin^rH-r*-&. 

[03] ffiBttttUBttJl 1 0, 11. 10'. H'fl) 

[04] *»fi03R3 0llttn^riBTft$. 
{05] *«^CO»4C7)^l!60if$^r0*C^S. 
[0 6] ^^^SOOH^CT^^-rST^^o 

[07] h&m^tt$ziLfcm<D— m& : *Tm~?$> 

[0 8] 0 7JC^T^U^yX5COffi}$»fp(C*5tt^tta 

[09j ajfiy h&mi<*ttm.iLfem<Di&(Dm£7F;-?m? 
as. 
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1. 2 SSS 
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4 DTjVy h 

5 ^V-y/t 

8 y»Jy/^5*«B!i;fc*» 
10. 11 {£®&ttifflr&S 



(7) 4$ffl¥4-2 5 6 5 2 6 

12 

io\ i r ttBRUMttA 

12 

14 Ulfiy hp>h 
1 5 ttBtftUMMA 

i 6 ftmun 

17,18 0A 

1 9 ?L 

2 0.2 1,2 2 # 

2(7 




[04] 



(8) 



*#I5S^4 - 2 5 6 5 2 6 



[£33] [^5] 




(5l>im.Cl. 3 a»JS^ JTft&W$*$ FI ft«a^H3r 
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